Introduction
Wild evergreen azaleas classified as the series Kaempferia or allied series occur widely and abundantly in Kyushu (Yamazaki, 1976 (Yamazaki, , 1989 . Of these azaleas, Rhododendron kiusianum Makino is distributed mainly in the regions confined to the summits of high volcanic mountains, while R. kaempferi Planch. is found at the foot of these mountains. Where the habitats of the two species meet, i.e., on the slopes of the mountains, many azaleas occur with flowers varying from vermilion and red through rose and pink to purple, which suggests that they are the result of natural hybridization between R. kiusianum and R. kaempferi.
In the previous report on characteristics in the evergreen azaleas (Sakata et al., 1991) , the authors showed that the R. kaempferi distributed in southern Kyushu had a wide range of phenotypic variations which might have resulted from further introgressions of R. kaempferi to the original hybrid population derived from the cross between R. kaempferi and other species. As mentioned above, azaleas, especially in southern Kyushu, exhibit great variations. This paper reports observations on flower colour, flower size, the petal blotch expression and petal points B, C, D and E on the map). The number of individuals investigated for phenotypic characteristics of flowers was approximately 250 to 300 in each locality. For pigmental characteristics of flowers, 40 to 90 individuals were sampled and analyzed in each locality.
Investigation of phenotypic characteristics in flower
The colour of the flowers was identified according to the Royal Horticultural Society Colour Chart (RHSCC). Flower diameter (mm) was measured and then, the flowers were classified into three types according to the intensity of petal blotching; prominent, slight, or none. 
Analyses of petal pigments
The procedures used for pigment extraction and the analytical conditions of a high performance liquid chromatography (HPLC) used for identification and quantification of petal anthocyanins and flavonols were the same as previously described (Sakata et at., 1991) .
Results and Discussion
In Kirishima Town (alt. 300m), at the foot of Kirishima mountain mass, R. kaempferi has prominent petal blotches (Fig. 3. ) and as seen in Fig. 2 , flower colour is mainly confined to vermilion or red (41 to 55 in RHSCC number). The variation in the phenotypic characteristics of this population was extremely narrow, except for the flower size which ranged in diameter from 21 to 65 mm (Fig.  3) . Furthermore, it contained neither anthocyanins of the delphinidin series nor flavonols (Figs. 4 and  6 ). The lack of flavonols in this population allows no formation of 5-methylated flavonols (Fig. 5) nor any co-pigmentation (Fig. 6) , the latter is expected to occur when the ratio of flavonol to anthocyanin exceeded 5 (Asen et al., 1971) . Co-pigmentation is a factor modifying flower colour to a bluer tone (Arisumi et al., 1985) .
On the other hand, at the summit of Mt. Takachiho (alt. 1,574m), R. kiusianum occurs with relatively small (21 to 35 mm in diameter) and ex- clusively purple shaded flowers, 71 to 80 in RHSCC number (Figs. 2 and 3) . Furthermore, prominent petal blotches occur in less than 10% of the individuals (Fig. 3) . Concerning its chemical pigmentation, nearly 45 to 85% of the total anthocyanins were of the delphinidin series (Fig. 4) and 72 to 95% of the total flavonols were 5-methylated flavonols (Fig. 5) . In addition, copigmentation occurred in more than 75% of the total individuals (Fig. 6 ). These phenotypic and pigmentation features observed in both RI kaempferi at the foot of the mountain and R. kiusianum at the summit of the mountain were quite similar to those of the respective true forms previously described, except for the flower size in the former (Sakata et al., 1991) . The reason why R.kaempferi at the foot of the mountain shows a wide range of variation in flower size remains unclear. On the slopes of Mt. Takachiho, 450 to 1,200m, azaleas of four populations are showing wide interand intra-populational phenotypic variations.. The flower colour ranged from vermilion and red through rose and pink to purple and the flower size ranged in diameter from 16 to 60 mm (Figs.  2 and 3) . Furthermore, the petal blotch expression was diverse. The frequency of the prominent petal blotch ranged from nearly 10% to more than 95% of the individuals among the sampled populations (Fig. 3) .
Moreover, phenotypic characteristics observed in these azaleas varied according to the altitude of their habitats. The lower the altitude, e.g., at the altitude of 450m, the more similar to R. kaempferi at the foot of the mountain the population became, and the higher the altitude, e.g., at the altitude of 1,200m, the more the population resembled R. kiusianum at the summit of the mountain. Thus the maximum phenotypic variation occurred in the intermediate altitudes, 750 to 950m on the slopes of the mountain. Chemical pigmentation also had a wide range of variation. Co-pigmentation occurred rarely in populations at the lower altitudes (450 and 750m), whereas at higher altitude (1,200m), it occurred in more than 50% of individuals (Fig. 6) . Furthermore, individuals with both anthocyanins of the delphinidin series and 5-methylated flavonols gradually became more frequent as altitude increased (Figs. 4 and 5) . In short, the chemical pigmentation changed from that of R. kaempferi through the intermediate forms to that of R. kiusianum as the altitude increased.
Concerning flower colour based on the pigmentation, Kunishige and Kobayashi (1980) pointed out that the diverse range of variation occurs as a result of a natural hybridization between the species with the anthocyanins of the delphinidin series and the species with those of the cyanidin series. In view of their extremely wide phenotypic and pigmental characteristics, the intermediate forms on the slopes of the mountain seem likely to be the result of natural hybridization between R. kaempferi and R. kiusianum. In addition, the greater resemblance of the hybrid population at lower altitudes to R. kaempferi might have resulted from further introgressions of R. kaempferi to the original hybrid population. Similarly, introgressions of R. kiusianum to the original hybrid population on the higher slopes presumably has resulted in the closer resemblance of the population at higher al- 
